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3. Recent Deve]opments in carbocation and onium lon chemistry
"
Acs symposium serieS 965
'stabi]ized carbocations as redox active chromophores: preparatlon of
electrochromic materials using stabilized carbocations , PP.160-183 by lto, S. K.






5.8-O×oheptafulvene v The mechanistic consideration ofthe reaction of 8-O×0・




1.8-O×oheptafulvene.T. Asao, N. Morita, and Y Kitahara,ノ. A1π, chι1π. SOC.,94,
36553価7 a972)
2.8-O×oheptafulvene.11The readion with benzophenone and tropones. N. Modta, Y.
Kitahara, and T Asao,7みhahιd勿πιιガ.,869-872 (1972)
3.8-O×oheptafuNene.1Ⅱ one step synthesis of heptafulvalene and benzohepta・
加]valene. T Asao, N. Modta, and Y. Kitahara, S),π所. C01π抗呪π.,2,353355 (1972).
4.8-O×oheptafulvene lv The reaction with 2・methoxytTopones. T. Asao, N. Morita,
C. Kabuto, and Y Kitahara,7みt1αhιdア0πιιガ.,4379-4382 a972).
26 '  8 - O × o h e p t a f u l v e n e  v l .  F u r t h e r  r e a c t i o n  o f  8 - O × o h e p t a f u l v e n e  w i t h  s e v e r a l
t r o p o n e  d e d v a t l v e s .  N .  M o r i t a ,  T .  A s a o ,  a n d  Y  K i t a h a r a , 7 み か α h ι d ナ ' 0 1 1  ι ι t t . , 2 0 8 3 ・
2 0 8 6  ( 1 9 7 4 )
フ .  T h e r m a l i s o m e n z a t i o n  o f  a n  a d d u c t  o f t r o p o n e  a n d  8 - O × 0 ・ h e p t a f u l v e n e .  F i r s t
e x a m p l e  o f  a n t a r a f a c i a l [ 1 , フ ] ・ s i g m a t r o p i c  r e a r r a n g e m e n t  i n  a  r i g i d  s y s t e m .  N
M o r i t a ,  T  A s a o ,  a n d  Y .  K i t a h a r a ,  c h e 1 記 .  Z 、 ι ガ . , 7 4 7 ー フ 5 0  a 9 7 4 ) .
8 . 8 - O × o h e p t a f u l v e n e  V Ⅱ .  H o m o p o l y m e r i z a t i o n  a n d  s t e r e o ・ c h e m i s t r y  o f  a d d u c t  o f
8 - O × o h e p t a f u l v e n e  w i t h  o l e f i n s .  N .  M o r i t a ,  T  A s a o ,  a n d  Y  K i t a h a r a , 7 み ケ α h ι d l 0 1 1
ι ι t t . , 2 8 2 1 - 2 8 2 4  ( 1 9 7 5 )
2
フ ル ベ ン ・ フ ル バ レ ン , ト ロ ポ ン ・ ト ロ ポ ロ ン , そ の 他 七 員 環 系 化 合 物 類 に 関
す る 研 究
9 .  s y n t h e s i s  o f  c y d o h e P ね t r i e n y l i d e n e c y c l o b u t a n e d i o n e ( h e p t a f u l v a l e n e q u i n o n e )
d e r i v a t i v e s . N .  M o r i ね ,  T  A s a o ,  a n d  Y  K 北 a h a r a ,  c h ι ? π . ι e t t . , 9 2 7 - 9 3 0  ( 1 9 7 2 ) .
1 0 .  T h e  r e a c t i o n  o f  s u b s t i t u t e d  t r o p o n e s  w i t h  d i p h e n y l k e t e n e .  T  A s a o ,  N .  M o r i t a ,
a n d  N . 1 W a g a m e , 召 1 ι 1 1 .  c h ι 1 π .  S ω . 1 つ π . , 4 7 , フ 7 3 - フ 7 4  ( 1 9 7 4 )
1 1 .  s y n t h e s i s  o f  s e v e r a l  s i m p l e  p h e n a f u l v e n e s  a n d  s o m e  a d d i t i o n  r e a c t i o n  o f
P h e n a f u 】 v e n e  d e r i v a t i v e s .  N .  M o r i ね  a n d  T .  A s a o ,  C 1 1 ι " 1 . ι ι t t . , 7 1 - 7 4  a 9 7 5 ) .
1 2 .  s y n t h e s i s  o f  i s o ・ π ・ e l e c t r o n i c  h e t e r o a n a l o g u e s  o f  h e p t a f u l v e n e .  K .  K a t o ,  Y
K i t a h a r a ,  N .  M o r i t a ,  a n d  T  A s a o ,  c h ι " 1 . ι ι t t . , 8 7 3 - 8 7 6  ( 1 9 7 フ )
1 3 .  T h e  s y n t h e s i s  o f  H e p t a t r i d e c a f u l v a l e n e  D e r i v a t i v e s .  T  A s a o ,  N .  M o r i t a ,  J .  o j i m a ,
a n d  M .  F u j i y o s h i ,  T e t r a h e d r o n  L e t t . , 2 7 9 5 - 2 7 9 8  ( 1 9 7 8 )
1 4 .  T h e  s y n t h e s i s  a n d  r e a c t i o n  o f  3 , 4 ・ d i m e t h y l e n e ・ 1 , 5 、 c y d o h e p t a ・ d i e n e .  M .  o d a ,  K
K a t o ,  Y .  K i t a h a r a ,  S .  K u t o d a ,  N .  M o r i t a ,  a n d  T  A s a o ,  c h ι " 1 . ι ι t t . , 9 6 1 - 9 6 4  a 9 7 8 )
1 5 .  s y n t h e s i s  o f  h e p t a f u 】 v a l e n e  a n d  s e s q u i f u l v a l e n e  d e r i v a t i v e s  c o n d e n s e d  w i t h  a
f u r a n  r i n g .  T  A s a o ,  N .  M o r i t a ,  a n d  K .  K a t o ,  H ι t ι 形 C y C 1 ι S , 1 1 , 2 8 7 - 2 9 2  ( 1 9 7 8 )
1 6 .  s y n t h e s i s  o f  2 , 4 ・ d i m e t h y l h e p t a l e n e ・ 3 , 8 ・ d i o n e .  K .  K a t o ,  M .  o d a ,  S .  K u r o d a ,  N
M o r i t a ,  a n d  T  A s a o ,  c h ι 1 π . ι ι t t . , 4 3 - 4 4  a 9 7 9 ) .
1 7 . 1 , 2 ・ H o m o h e p t a f u l v e n e :  s y n t h e s i s  a n d  c y d o a d d i t i o n .  M .  o d a ,  N .  M o r i t a ,  a n d  T
A s a o , 7 み か α h ι d ア 0 π ι ι ガ , , 2 1 , 4 7 1 - 4 7 4  ( 1 9 8 の '
18. The synthesis of heptatrideca・, heptapentadeca・, and heptaheptadecafulvalene
derivatives. N. Morita, T. Asao, J. ojima, and K. wada, chι柳.ιιtt.,57-60 (198D.
19. synthesis and valence bond isomerization of cydoocta [d] tTOP010ne. M. oda, N.
Morita, and T Asao, chι"1.ιιtt,,1165-1168 (198D
20. A novel reaction of 5a・cydohept [α] azulen・5-ones with halo・ketenes: Facile
Synthesis of dicydohepta [ιd,gh] pentalene. K. Fujimori, N. Morita, M. Yasunami,
T Asao, and K. Takase,?みhahιdl0πιιtt.,24,781-784 (1983)
21. The synthesis of dibenzo derivatives of pentatrideca・, pentapentadeca・,
Pentaheptadeca・, and pentanonadecafⅡIvalenes. N. Morita, T Asao, J. ojima, and
S. Hamai, chι"1. Z、ιtt.,]887-1890 (1983)
22. syntheses and properties of hepta・ and dibenzopentafulvalene derivatives
Containing 13・,15・,17・, and 19・membered rings. T Asao, N. Morita, J. ojima, M
Fujiyoshi, K. wada, and s. Hamai, B1ι11. chι"1. S0ι.1つπ.,59,1713-1721 (1986)
23. The synthesis ofmacrocydic diaza n・n'・fu]vadiene derivatives. J. ojima, E. Ejiri, S
Manaka, N. Morita, and T Asao, B1ι11. chι"1. Sω.ノつπ.,59,2509-2515 (1986)
24.1,1:2,2・Bis([1田 annulene・1,6・diyDethylene, double ]ayeTed annulene with l0π
rings. K. Yamamoto, J. ojima, N. Morita, and T. Asao,ノ. chι"1. S0ι., chι111
CO"1叛呪11.,1851-1852 a987)
3
25. The synthesis of a double・1ayered annulene W北h l0π rings.1,1:2,2・bis([1田
・annulene・1,6・diyD・ethy]ene. K. Yamamoto, J. ojima, N. Morita, and T Asao,
B1ι11. chι祝. SOC.ノつπ.,61,1281-1283 a988)
26. synthesis and properties of l,2・dimethylene・3,5・cydoheptadiene. M. oda, S
Kuroda,1. shimao, N. Morita, Rιd.乃4肌 Chi?π. pa)S・Bas,113,377378 a994)
3.トロポノイド化合物の鉄トリカルポニル錯体に関する研究
27.(3,4・Dimethylene・1,5・cydoheptadiene)tricarbonyliron. M. oda, N. Morita, and T
Asao, chι?π.ιιだ.,397398 a98D
28. The syntheses of hexacarbony](tropone)diiron and severaltricarbonyliron
Complexes of heptafulvalene. N. Morita and T' Asao, chι"1.ιιtt.,1575-1578
a982)
42 9 .  T h e  s y n t h e s e s  o f i r o n  c a r b o n y l  c o m p l e x e s  o f  2 ・ s u b s t i t u t e d  t r o p o n e s .  N .  M o r i t a ,  T
A s a o ,  A .  T a j i r i ,  H .  s o t o k a w a ,  a n d  M .  H a t a n o ,  c h ι 1 1 1 . ι e t t . , 1 8 7 9 - 1 8 8 2  a 9 8 5 )
3 0
H a p t o t r o p i c  r e a r n n g e m e n t  o f  t r i c a r b o n y l ( 2 ・ a c y l o x y t r o p o n e ) ・ i r o n .  N .  M o r i t a ,  T
A s a o ,  A .  T a j i r i ,  H .  s o t o k a w a ,  a n d  M .  H a t a n o ,  r ι t ア α h ι d ナ ' 0 1 1  ι ι t t . , 2 7 , 3 8 7 3 - 3 8 7 6
a 9 8 6 )
3 1
O n e 、 s t e p  s y n t h e s i s  o f  l , 4 ・ d i k e t o n e s  b y  n u d e o p h i l i c  r e a c t i o n  t o  t r i c a r b o n y l
C o m p l e x e s  o f  a , β 、 u n s a t u T a t e d  k e t o n e s .  H .  K i t a h a r a ,  Y  T o z a w a ,  S .  F u j i t a ,  A .  T a j i r i ,
N .  M o r i t a ,  a n d  t  A s a o :  B 1 ι 1 1 .  C 1 1 ι " 1 .  S O C .  j つ π . , 6 1 , 3 3 6 2 3 3 6 4  a 9 8 8 )
3 2 .  s y n t h e s i s  a n d  m o ] e c u l a r  s t r u c t u r e  o f  h e x a c a r b o n y l ( t r o p o n e ) d i i r o n .  N .  M o r i t a ,  C .
K a b u t o ,  a n d  T  A s a o ,  B 1 ι 1 1 .  c h ι " 1 .  S O C . ノ つ π . , 6 2 , 1 6 7 フ - 1 6 7 8  ( 1 9 8 9 ) .
3 3 . 8 、 c h l o r o - 8 、 c y a n o - 1 , 2 、 h o m o h e p t a f u l v e n e  a n d  i t s  t r i C 雛 b o n y l ・ i r o n  c o m p l e x e s .  N
M o r i t a ,  S .  n o ,  a n d  T  A s a o ,  c h ι 1 π . ι ι t t . , 1 5 2 7 - 1 5 3 0  ( 1 9 9 の .
3 4 .  T h e  s y n t h e s i s  o f  t r i c a r b o n y l ( 2 , 4 ・ c y c l o h e p t a d i e n e ・ 1 , 6 ・ d i o n e ) i r o n  a n d
t r i c a r b o n y l ( 2 , 4 、 c y d o o c t a d i e n e ・ 1 , 6 ・ d i o n 田 i r o n .  N .  M o r i t a ,  S . 1 t o ,  a n d  T .  A s a o , ノ '
0 ? 召 ' α π 0 ? π ι t .  c h ι 抗 . , 4 6 0 . 6 7 ー フ 2  a 9 9 3 )
3 5 .  R e a c t i v i t y  o f  ( 2 , 4 、 c y d o h e p t a d i e n e ・ 1 , 6 ・ d i o n e )  F e ( C O ) 3 :  s y n t h e s i s  o f  h i n o k i t i o ]  a n d
( フ , 8 、 d i p h e n y l h e p t a t r i a f u l v e n e ・ 1 , 6 ・ q u i n o n e )  F e ( C O ) 3 .  N .  M o r i t a ,  M .  K u r i t a ,  K .
S a i t o ,  M .  K i n j o ,  S . 1 t o ,  T  A s a o ,  M .  u e n o ,  T .  s a t o ,  A .  T a j i r i ,  a n d  M .  Y a s u n a m i , ノ .
0 ? 男 ' α π 0 " 1 ι t α 1 _  c h ι 祝 . , 5 7 α  2 5 6 - 2 7 4  ( 1 9 9 8 )
3 6
[ 8 + 幻  C y d o a d d i t i o n  o f  8 - O × o h e p t a f u l v e n e  w i t h  c y d o h e p t a t r i e n e F e ( C O ) 3
S y n t h e s i s  o f  t r i c a r b o n y l [ ( 2 β , 4 , 5 ・ h ) ・ 1 1 ・ a c e t o x y ・ 1 H ・ c y d o h e p t a  [ α ]  a z u l e n e ]  i r o n .
N .  M o r i t a ,  R .  Y o k o y a m a ,  T  A s a o ,  M .  K u r i t a ,  S .  K i k u c h i ,  a n d  s . 1 t o , 1 0 r g α 1 1 0 1 π ι t α 1
C h ι " 1 . 6 4 2 , 8 0 - 9 0 , ( 2 0 0 2 )
3 7
R e a c t i o n  o f  ( 4 、 c y d o h e p t a t r i e n e ) F e ( C O ) 3  、 v i t h  h a l o k e t e n e s :  s t r u c t u r e  a n d
r e a c t i v i t y  o f  t h e  c y c l o a d d u c t s .  S . 1 t o ,  R .  Y o k o y a m a ,  T .  A s a o ,  M .  x u a t a n a b e ,  N .
H a r a d a ,  a n d  N .  M o r i t a  , ノ . 0 ? 響 ' α π 0 " 1 ι t α 1 .  c h ι 柳 . , 6 4 8 1 6 4 - 1 7 5  ( 2 0 0 2 )
4 ト ロ ポ ノ イ ド 鉄 ト リ カ ル ポ ニ ル 化 合 物 類 の 光 学 活 性 に 関 す る 研 究
3 8 .  T h e  s y n t h e s i s  o f t r i c a r b o n y l i r o n  c o m p l e x e s  o f 6 , フ ・ d i m e t h y l e n e c y d o h e P 始 d i e n i u m
i r o n  a n d  t r o p o q u i n o d i m e t h a n e s .  N .  M o r i t a ,  M .  o d a ,  a n d  T  A s a o , 7 み ケ α h ι d ? ' 0 π ι e t t . ,
2 5 , 5 4 1 9 - 5 4 2 2  a 9 8 4 ) .
39. Adivation energy of the racemization of opticaⅡy active tdcarbonyl(tropone)iron
Comp]exes. A. Tajiti, N. Morita, T Asao, and M. Hatano, Aπgι1ι,. chι1π.1πt.五d
三πξ1.,24,329330 (1985)
40. HPLc optical resolution oftricarbonyl(2,3・dihydTotropone)iron and its absolute
Configuration. H. sotokawa, A. Tajlri, N. Morita, C. Kabuto, M. Hatano, and T
Asao,7bbahιdア0πιιだ.,28,5873-5876 a987).
41. The Absolute con丘guration ofHomotropone and lts bon Tticarbonylcomplexes
A. Tajiri, H. sotokawa, N. Morita, C. Kabuto, M. Hatano, and T. Asao,?みbahιdナ'0?1
ιιtt.,28,6465-6468 (1987).
42. synthesis and absolute configuration of optica11y pure tricarbonyl(2,4・
Cydoheptadienonium)iron tetraauoroborate. N. Morita, T Asao, H. sotokawa, M
Hatano, and A. TajiTi,10アga"0"1et. chι?11.,339, CI・C4 a988)
43. optica11y active organometa11ic complexes of heptafulvalene and l,2・
homoheptah11Valene. N. Morita, S.1to, T Asao, C11ι"1.ιιit.,1639-1642 (199の.
44. optica11y adive hexacarbonyl(2・methyltropone)diiron; Reaction mechanism of
tricarbonyl(フ、methyltropone)iron W北h Fe2(CO)9. N. Morita, M. Kurita, and s.1to,
πbahιd勿πIAS}祝?πe加,6,35-38 (1995)
45. structure of endo-2,3-homotroponeFe(CO)3 and synthesis of optica11y active
endo-1,2、homoheptafulvaleneFe(CO)3 and endo-1,2・homoheptafulvalene
Fe(CO)3derivatives. N. Morita, M. Kurita, S.1to, T Asao, C. Kabuto, M. ueno, T
Sato, H. sotokawa, M. watanabe, and A Tajiri, E11α11ti0規ι1; 3,453-461a998)
5
46. synthesis, absolute con丘guration and conformation of optica]1y active l,2・
homoheptafulvalene. S.1to, M. Kurita, S. Kikuchi, T Asao, Y.1to, M. oda, H.
Sotokawa, A. Tajiri and N. Morita o?響'. Bi011101. chι"1.,1,1947-1952 (2003)
5.アズレノイド化合物に関する研究
47. strudure of methy1 10、ethyldicydohepta [cd, gh] pentalene・5・carboxylate, C20
H1602. C. Kabuto, K. Fujimori, M. Yasunami, K. Takase, N. Morita, and T Asao,
Ada c?),stα110gr., C39,1245-1248 a983).
48. synthesis of [1.1.1.1](1,3)・2・methoxyazulenophane: Azulene analogue of
Calixarenes. T Asao, S.1to, and N. Morita, rιtfahιd才0πιιtt.,29,2839-2842
(1988)
64 9 .  s y n t h e s i s  o f  l ・ , 2 ・ ,  a n d  6 ・ a z u l e n e t h i o l s .  T  A s a o ,  S . 1 t o ,  a n d  N .  M o r i t a , ? b b a h ι d ? , 0 π
ι ι t t . , 3 0 , 6 3 4 5 - 6 3 4 8  ( 1 9 8 9 )
5 0 . 1 ・ H y d r o x y a z u l e n e  a n d  3 - h y d r o x y q u a i a z u l e n e :  s y n t h e s i s  a n d  t h e i r  p r o p e r t i e s .  T
A s a o ,  S . 1 t o ,  a n d  N .  M o r i t a , 1 み h 4 h e d ナ 0 π ι ι だ _ , 3 0 , 6 6 9 3 - 6 6 9 6  ( 1 9 8 9 )
5 1 .  s t r u c t u r e  f o r  t h e  b i g u a i a z u l e n e ・ 3 , 3 ' ・ d i o n e  a n d  e 丘 i c i e n t  p r e p a r a t i o n  o f  5 ・ i s o p r o p y l ・
3 , 8 ・ d i m e t h y l - 1 , フ ・ a z u l e n e d i o n e .  Y .  M a t s u b a r a ;  M .  M o r i t a ,  S .  M a t s u i ,  S .  T a k e k u m a ,
H .  Y a m a m o t o ,  S . 1 t o ,  N .  M o r i t a ,  T  A s a o ,  a n d  T .  N o z o e ,  B 1 ι 1 1 .  c h ι ? π .  S 0 ι . / 1 力 π . ,
6 3 ( 6 ) , 1 8 4 1 - 1 8 4 2  a 9 9 の .
5 2 .  A z u l e n e  2 n a l o g u e s  o f t r ゆ h e n y l m e t h y l  c a t i o n ;  E x t r e m e l y  s t a b l e  h y d r o c a r b o n
C a r b o c a t i o n s .  S . 1 t o ,  N .  M o r i t a ,  a n d  T  A s a o , 7 b か α h ι d l 0 π ι ι だ . , 3 2 , フ 7 3 - フ 7 6  a 9 9 1 ) .
5 3 .  s y n t h e s i s  o f  d i c a t i o n  s t a b i l i z e d  b y  a z u l e n e  r i n g .  S . 1 t o ,  N .  M o r i t a ,  a n d  T  A s a o ,
π か α h ι d 勿 π ι ι t t . , 3 3 , 3 7 7 3 - 3 7 7 4  a 9 9 2 ) .
5 4 .  D y n a m i c  s t e r e o c h e m i s t r y  o f t r i ( 3 ・ m e t h y l - 1 ・ a z u l e n y D m e t h y l  c a t i o n ;  T h e  f i r s t
e x a m p l e  o f  o n e ・ r i n g  a ゆ  m e c h a n i s m .  S . 1 t o ,  N .  M o r i t a ,  a n d  T  A s a o , 7 み b a h e d ア 0 π
ι ι t t . , 3 3 , 6 6 6 9 - 6 6 7 2  a 9 9 2 )
5 5 .  D y n a m i c  s t e r e o c h e m i s t r y  o f  d i ( 3 ・ m e t h y l - 1 ・ a z u l e n y D p h e n y l ・ m e t h y l  c a t i o n .  a i p  o f
O n e  a z u l e n e  r i n g  a s  t h e  t h r e s h o l d  r o t a t i o n  m e c h a n i s m .  S . 1 t o ,  N .  M o r i t a ,  a n d  T
A s a o ,  c h ι " 1 . ι ι t t . , 4 7 フ - 4 8 0  ( 1 9 9 4 ) .
5 6 .  T r i s ( 3 , 6 ・ d i ・ t ・ b u t y l - 1 ・ a z u l e n y D m e t h y l  c a t i o n ;  h y d r o c a r b o n  c a t i o n  w i t h  t h e  h i g h e s t
P k R 十  V a l u e .  S . 1 t o ,  N .  M o r i t a ,  a n d  T  A s a o , 1 b t 地 h ι d 勿 π ι ι t t . , 3 5 , 7 5 1 - 7 5 4  a 9 9 4 )
5 7 .  s y n t h e s i s  o f  t r i c a t i o n  s t a b i l i 2 e d  b y  a z u l e n e  r i n g .  S . 1 t o ,  N .  M o r i t a ,  a n d  T  A s a o ,
7 み h a h ι d ナ ' 0 π ι ι ガ . , 3 5 , 7 5 5 - 7 5 6  ( 1 9 9 4 ) .
5 8 .  D y n a m i c  s t e r e o c h e m i s t r y  o f t r i ( 2 ・ m e t h y l - 1 ・ a z u l e n y D m e t h y ]  c a t i o n ;  s t e r i c  e 丘 e c t
O f  2 ・ m e t h y l g r o u p s  o n  r o t a t i o n a l  b a r r i e r s  a n d  m e c h a n i s m .  S . 1 t o ,  N '  M o r i t a ,  a n d  T
A s a o , 7 b t 地 h ι d 光 π ι ι t t . , 2 2 , 3 7 2 3 - 3 7 2 6  a 9 9 4 ) .
5 9 .  s y n t h e s i s  a n d  d y n a m i c  s t e r e o c h e m i s t r y  o f  b i s ( 3 ・ m e t h y ] ・ 1 ・ a z u l e n y l x l ・ n a p h t h y D ・
m e t h y ]  h e x a f l u o r o p h o s p h a t e .  c l e a r  e v i d e n c e  o f  t h e  o n e ・ r i n g  a i p  m e c h a n i s m  o f
m o l e c u l a r  p r o p e 1 1 e r  b y  c o n t r 0 1 1 i n g  t h e  f 1 ゆ P i n g  h n g .  S . 1 t o ,  M .  F U J l t a ,  N .  M o r i t a ,
a n d  T  A s a o ,  c h ι ? π . ι ι だ . , 4 7 5 - 4 7 6  a 9 9 5 ) .
60. syntheses of azulene analogues oftripheny]methyl cation: extremely stable
hydrocarbon caTbocations and the first example of a one・rlng aip as the threshold
rotation mechanism for molecular prope11ers' S.1to, N. Morita, and T Asao,召呪11
Che"1. Sω.1つ11.,6S,1409-1436a995).
61Synthesis and dynamic stereochemistry of a trKI・azulenyDmethyl cation
Containing a di丘erent substituent on each azulene ring、 S.1to, N. MOTita, and T
Asao,召1ι11. chι1". Sω.ノつπ.,68,2011-2016 (1995)
62. synthesis and dynamic stereochemistry oftris(2・methyl-1・azulenyDmethyl cation
and the corresponding methane derivative. Evidence that the conJugatlve e丘ect
Iarggely contributes to the transition state of the Ting aipping. S.1to, N. Morita,
and T Asao,召記11. C11ι1π. Sω.ノつπ.,6S,2639-2648 a995)
63Synthesis and dynamic stereochemistry of di・1・azulenyl(1・ and 2・naphthyD
methylhexaauorophosphates. clear evidence ofthe one・ring aip mechanism of a
molecular propeⅡer by contr0111ng the aゆPing ring. S.1to, M. FU]1ta, N. Morita,
and T Asao,召記11. chι祝. Sω./Pπ.,68,3611-3620 (1995).
64. syn血eses and properties of extremely stable di(1・azu】eny])phenylmethyl and
(1・azulenyl)dゆhenylmethyl cations having dimethylamino substituents on their
Phenyl groups. S.1to, H. Kobayashi, S. Kikuchi, N. Moriね, and T Asao, B1ι11
Chιア11. Sω.1つ",,69,322532371 (1996)
7
65Syntheses, properties, and redox behaviors of di(1・azulenyl)ferroceny】methyl
Cations and 1β・bis [(]・azulenyl)ferrocenylmethylium] azulene dicauon. S.1to, N
Morita, and T. Asao,10増. chι111.,61,507フ-5082 (1996).
66Themoststable methy]cation.tris(6・methoxy・1・azulenyDmethyl
hexaauorophosphate. S.1to, S. Kikuchi, N. Morita, and T Asao, chι"1.ιιガ.,175・
176 (1996)
67High stabilities of di(1・azulenylX4・hydroxyphenyDmethyl hexaauorophosphates
and polarized properties of a,α・di(1・azulenyDI,4・benzoquinone methides. S.1to,
S. Kikuchi, H.Kobayashi, N. Morita, and T Asao,ノ' olg. chι抗.,62(8),2423・
2431(1997)
68.1,1・Ethylene・1H・azulenium ion and its alkyl substituted derivatives: syn血esis,
Characterization, and some reactions thereof. M. oda, T. Kajioka, T uchiyama, K
Nagara, T okujima, N. Moriね, T. sato, R. Miyatake, and s. Kuroda.1bhahιdr011,
55,60釘、6096 a999).
86 9
D e c a r b o n y l a t i o n  r e a c t i o n  o f  l ・ a z u l e n e c a r b a l d e h y d e s  u n d e r  m i l d  c o n d 北 i o n s .  A
S t r a t e g y  f o r  t h e  p r o t e c t i o n  o f  l ・  a n d / o r  3 ・ p o s i t i o n  o f  a z u l e n e  r i n g s .  S . 1 t o ,  N
M o r i t a ,  T  A s a o , ; 召 記 1 1 .  c h ι 抗 .  S O C , ノ つ π . , 7 2 , 2 5 4 3 - 2 5 4 8  a 9 9 9 )
7 0
M e t  t r i s  [ 6 ・ ( d i m e t h y l a m i n o ) ・ 1 ・ a z u l e n y l ]  m e t h y l  h e x a a u o r o p h o s p h a t e ,  e x t r e m e l y
S t a b l e  c a t i o n  w i t h  t h e  h i g h e s t  p K R +  v a l u e .  S . 1 t o ,  S .  K i k u c h i ,  N .  M o r i t a ,  T  A s a o ,
1 0 埼  C / 1 ι 抗 . , 6 4 , 5 8 1 5 ・ 5 8 2 1  ( 1 9 9 9 )
7 1 .  s y n t h e s i s  a n d  p r o p e r t i e s  o f  e x t r e m e l y  s t a b l e  t r i s ( 6 ・ m e t h o x y ' 1 ・ a z u l e n y D m e t h y ]
C a t i o n  a n d  a  s e r i e s  o f  d i ( 1 ・ a z u l e n y l ) p h e n y l m e t h y l  a n d  ( 1 ・ a z u l e n y l ) d i p h e n y l m e t h y ]
C a t i o n s  s t a b i l i z e d  b y  m e t h o x y  s u b s t i t u e n t s ;  S . 1 t o ,  S .  K i k u c h i ,  N .  M o r i t a ,  a n d  T
A s a o ,  B 1 ι 1 1 .  c h ι ? π .  S O C . ,  Z 2 , 8 3 9 - 8 4 9  a 9 9 9 )
7 2 、  s y n t h e s i s , p r o p e r u e s ,  a n d  r e d o x  b e h a v i o r s  o f  d i ・  a n d  t r i c a t i o n s  c o m p o s e d  o f  d i a ・
a z u l e n y D m e t h y l i u m  u n i t s  c o n n e c t e d  b y つ ・  a n d  ? π ・ p h e n y l e n e  a n d  l , 3 , 5 ・
b e n z e n e t r i y l  s p a c e r s .  S . 1 t o ,  N .  M o r i t a ,  a n d  T  A s a o ,  B 1 ι 1 1 .  c h ι " 1 .  S O C . ノ つ " . , 7 3 ,
1 8 6 5 - 1 釘 4  ( 2 0 0 の
7 3
A c i d ・ c a t a l y z e d  c o n d e n s a t i o n  o f  a z u l e n e s  w i t h  9 ・ a n t h r a c e n e c a r b a l d e h y d e  a n d  t h e
S y n t h e s i s  o f  四 ・ a n t h r y l ) b i s a ・ a z u l e n y D m e t h y l  a n d  ( 1 ・ a z u l e n y D  [ 1 0 ・ ( 1 ・ a z u l e n y D ・ 9 ・
a n t h r y l ]  m e t h y l  h e x a a u o r o p h o s p h a t e s .  S . 1 t o ,  M .  F u j i t a ,  N .  M o r i t a ,  a n d  T  A s a o ,
B 1 ι 1 1 .  c h e 祝 .  S O C . ノ つ π . , 7 3 , 7 2 1 - 7 2 7  ( 2 0 0 の .
7 4 .  A  n o v e l  p o l y c y d i c  s y s t e m :  s y n t h e s i s  o f  l , 3 , 5 ・ t r i ( 1 ・ a z u l e n y D b e n z e n e s  b y
C y d o t r i m e r i z a t i o n  o f  l 、 a c e t y l a z u l e n e s .  K .  s a t o ,  S 、  Y a m a s h i r o ,  K . 1 m a f u k u ,  S 、  1 t o ,
N .  M o r i t a ,  a n d  K .  F u j i m o r i , ノ .  c h ι 祝 .  R ι S . , 3 3 4 - 3 3 5  ( 2 0 0 0 ) .
7 5 .  D i e l s ・ A l d e r  a p p r o a c h  t o  t h e  s y n t h e s i s  o f  a z u l e n e ・ s u b s t i t u t e d  b e n z e n e  d e r i v a t i v e s .
S y n t h e s i s  a n d  r e d o x  b e h a v i o r  o f  l , 2 - d i ( 6 ・ a z u l e n y l ) t e t r a ・  p h e n y l b e n z e n e s .  S . 1 t o ,
H . 1 n a b e ,  T  o k u j i m a ,  N .  M o r i t a ,  M .  w a t a n a b e ,  a n d  K . 1 m a f u k u , 7 み h a h e d f 0 1 1  ι ι t t . ,
4 1 , 8 3 4 3 - 8 3 4 7  ( 2 0 0 の .
7 6
S p i r o  [ 1 H ・ a z u l e n i u m ・ 1 , 1 ' ・ c y d o p r o p a n e ]  i o n s ;  t h e i r  s y n t h e s i s ,  c h a r a c t e r i z a t i o n
a n d  s o m e  r e a c t i o n s .  M .  o d a ,  T .  K a j i o k a ,  Y  K a w a m o r i ,  T  u c h i y a m a ,  S .  K u r o d a ,
a n d  N .  M o r i t a ,  R e c e n t  R e s .  D e v e l . 0 1 宮 . &  B i o 0 プ g .  c h ι 抗 . , 4 . 1 3 3 - 1 4 9  ( 2 0 O D .
フ フ .  k l  e 丘 i c i e n t  p r e P 丑 r a t i o n  o f  2 H ・ c y d o h e p t a  [ h ]  f u r a n ・ 2 - o n e s .  N .  M o r i t a ,  M .  K u d o ,  R .
Y o k o y a m a ,  a n d  s . 1 t o ,  H e t の O c y d ι S , 5 4 , 6 7 9 - 6 8 9 ( 2 0 O D
7 8 .  R e a d i o n  o f  2 - a m i n o a z u l e n e s  w i t h  a l d e h y d e s .  o n e  p o t  s y n t h e s i s  o f  d i a z u l e n o  [ 2 , 1 ・
h : 1 , 2 、 ι ]  p y r i d i n e s .  T 、  o k u j i m a ,  T .  T e r a 2 0 n o ,  S . 1 t o ,  N .  M o r i t a ,  a n d  T .  A s a o ,
H ι t ι 1 0 c y d ι S , 5 4 , 6 6 7 - 6 7 8 ( 2 0 O D .
79Synthesis and redox behavior of l,3,5・ and l,2,4・tri(6・azulenyDbenzene
derivatives. S.1to, H.1nabe, T okujima, N. Morita, M. watanabe, N. Harada and
K.1mafuku,7bhahed勿πιιit.,42,1085-1089 (2001).
80. synthesis, properties, and redox behavior of di(1・azulenyD(2・ and 3・thienyD
methyl cations and dications composed oftwo di(1・azulenyDmethylium units
Connected with 2,5、thiophenediyl and 2,5・thienothiophenediyl spacers, S.1to, S.
Kikuchi, T okujima, N. Morita, and T Asao,ノ. ofg. chι"1.66,2470-2479 (2001)
81Preparation and stiⅡe cross・coupling reaction of the first organotin reagents of
azulenes. An e丘icient pd(の・catalyzed synthesis of 6aryl・ and biazulenes. T
Okujima, S.1to and N. Morita,1bt地hιd即πιιtt.43,1261-1264 (2002).
82. preP雛ation and stiⅡ Cross・coupling Reaction of the fitst organotin reagents of
a2Ulenes. Easy access to poly(azulen・6yDben2ene derivatives. T. okujima, S.1to
and N. Morita,1 C11ι"1. S0ι., Pιrえiπ 1}'απS.1,1896-1905 (2002).
83Synthesis and two・electron redox behavioT of diazuleno [2,1・α;1.2・d
naphthalenes. S.1to, A. Nomun, N. Morita, C. Kabuto, H. Kobayashi, S. Mae]ima,
K. Fujimori, M. Yasunami,ノ.0増. chι111.67,7295-7302 (2002).
84. preparation, characterization, and cydoaddition readion ofthe heterocumulenes
attached directly to azulenes. An e丘icient strategy for the preparation of azulene-
Substituted heterocydes. S.1to, T okujima, C. Kabuto and N. Morita 7みhahιd?、011
59,4651-4659 (2003)
9
85. Reaction of azulenes with l・trifluoromethanesulfonylpyridinium
triauoromethane・sulfonate (TPT) and synthesis of the parent azulene. S.1to, R
Yokoyama, T okujima, T Terazono, T Kubo, A. Tajiri, M. X八latanabe, and N.
Morita; 0?響'. Bi0抗01. chι"1.1,1947-1952 (2003)
86Synthesis of poly(6・azuleny】ethynyl)benzene derivatives as a. multielectron
redox system with liquid crystaⅡine behavior. S.1to, H.1nabe, N Morita, K. ohta,
T. kitamura, and K.1mafuku;ノ. A"1. chι"1. S卯.125,1669-1680 (2003).
87Synthesis, stability and bonding situation oftris・, bis・ and mon0 四・(azuleno [1,2・b]
thienyl)] methyl cations. S.1to, T Kubo, M. Kondo, C. Kabuto, N. Morita, T Asao,
K. Fujimori, M. lvatanabe, N. Harada and M. Yasunami; 01響'.召i0抗01. chι"1.1,
2572-2580 (2003).
1 0
8 8 .  s y n y h e s i s  o f  a z u l e n y 】 h e t e r o c y c l i c  c o m p o u n d s  u s i n g  2 ・ ( 2 ・ a z u l e n y D e t h y n y l ・
t r i p h e n y ゆ h o s p h o n i u m  b r o m i d e .  S . 1 t o ,  S .  M o r i y a m a ,  M .  N a k a s h i m a ,  M
W a t a n a b e ,  T K u b o ,  M . Y a s u n a m i ,  K .  F j i m o r i  a n d  N . M O T i t a ,  H ι t ι ? ' o c y d ι S , 6 1 , 3 3 9 ・
3 4 8 , ( 2 0 0 3 )
8 9 .  s y n t h e s i s  o f  2 、 a m i n o a z u l e n e  d e r i v a t i v e s . N u d e o p h i l i c  a n d  p a Ⅱ a d i u m - c a t a l y z e d
a m i n a t i o n  o f  2 - s u b s t i t u t e d  a z u l e n e .  R .  Y o k o y a m a ,  S . 1 t o ,  T  o k u j i m a ,  T  K u b o ,  M .
Y a s u n a m i ,  A .  T a j i r i ,  a n d  N .  M o r i t a  , 7 b h a h ι d ル π  5 9 , 8 1 9 1 - 8 1 9 8  ( 2 0 0 3 ) .
9 0 .  s y n t h e s i s ,  s t a b i l i t i e s ,  a n d  r e d o x  b e h a v i o r  o f  d i a ・ a z u l e n y l X 6 ・ a z u l e n y D m e t h y Ⅱ i u m
h e x a a u o r o p h o s p h a t e s .  g e n e r a t i o n  o f  a  d o n o r ・ a c c e p t o r  s u b s t i t u t e d  n e u t r a l  r a d i c a l
b y  詑 U l e n e s .  S . 1 t o , T  K u b o ,  N .  M o r i t a ,  T l k o m a ,  S .  T e r o ・ K u b o t a ,  a n d  A .  T a j i r i , 1
0 ア g .  C 1 1 ι " 1 . 6 &  9 7 5 3 - 9 7 6 2  ( 2 0 0 3 )
9 1 .  s y n t h e s i s  o f  a z u l e n ・ 3 - y l  h e t e r o c y c l i c  c o m p o u n d s  u s i n g  2 ・ ( 3 ・ m e t h o x y
C a r b o n y l a z u l e n ・ 1 ・ y D e t h y n y l t r i p h e n y l p h o s p h i n i u m  b r o m i d e ,  N .  M o r i t a .  S 、
M o r i y a m a ,  T .  s h o j i ,  M .  N a k a s h i m a ,  M .  w a t a n a b e ,  S .  K i k u c h i ,  S .  R O ,  a n d  K
F u j i m o r i ,  H ι t ι 勿 C y d ι S , 6 4 , 3 0 5 - 3 1 6  ( 2 0 0 4 )
9 2 .  c o m p e t i t i o n  b e t w e e n  i n t r a m o l e c u l a r  e l e c t r o n ・ t r a n s f e r  a n d  e n e r g y ・ t r a n s f e t
P r o c e s s e s  i n  p h o t o e x C 北 e d  a z u l e n e ・ C 6 0  d y a d .  T .  M a k l n o s h i m a ,  M .  F u j l t s u k a , 0
I t o ,  S . 1 t o ,  a n d  N .  M o r i t a , 1  P h 尖 .  c h ι " 1 .  A  I 0 8 , 3 6 8 - 3 7 5  ( 2 0 0 4 ) .
9 3 .  E l e c t r o c h r o m i c  a p p l i c a t i o n  o f  a n  e n e d i y n e  s c a 丘 0 ] d i n g  a s  a  r e d o x  a c t i v e
C h r o m o p h o r e  s y n t h e s i s  a n d  r e d o x  b e h a v i o r  o f  9 , 1 0 ・ b i s  [ 3 ・ ( 6 ・ a z u l e n y D ・ 1 ・
( 6 ・ a z u l e n y l e t h y n y D ・ 2 ・ p r o p y n y l i d e n e ] ・ 9 , 1 0 ・ d i h y d r o a n t h r a c e n e s .  S . 1 t o ,  H . 1 n a b e ,
N .  M o r i t a ,  a n d  A .  T a j M , Ξ 1 ι Z I  0 智 .  c h e ? π . 1 7 7 4 - 1 7 8 0  ( 2 0 0 4 )
9 4 .  E 丘 i c i e n t  p r e p a r a t i o n  o f  2 ・ a z u l e n y l b o r o n a t e  a n d  M l y a u r a ・ s u z u k i  c r o s s ・ C 0 Ⅱ P l i n g
r e a c t i o n  w i t h  a r y l b r o m i d e s  f o r  e a s y  a c c e s s  t o  p o l y ( 2 ・ a z u l e n y D b e n z e n e s .  S . 1 t o ,  T
T e r a z o n o ,  T  K u b o ,  T  o k u j i m a ,  N .  M o r i t a ,  T  M u r a f u j i ,  Y  s u g i h a r a ,  K .  F u j i m o r i ,  J .
K a w a l く a m i a n d  A .  T a j i r i , 1 b h a h e d 光 π  6 0 , 5 3 5 7 - 5 3 6 6  ( 2 0 0 4 )
9 5 .  p r e p a r a t i o n  o f  a z u l e n y Ⅱ i t h i u m  a n d  m a g n e s i u m  r e a g e n t s  u t i l i z i n g  h a l o g e n - m e t a l
e x c h a n g e  r e a c t i o n  o f  s e v e r a l i o d o a z u l e n e s  w i t h  o r g a n o l i t h i u m  o r  m a g n e s l u m  a t e
C o m p l e x .  S . 1 t o ,  T .  K u b o ,  N .  M o r i t a ,  Y .  M a t s u i ,  T  w a t a n a b e ,  A .  o h t a ,  K .  F u j i m o r i ,
T  M u r a f u j i ,  Y .  s u g i h a r a ,  a n d  A .  T a j i r i a , 7 み か α h ι d 勿 π ι ι t t ι お  4 5 2 8 9 1 - 2 8 9 4  ( 2 0 0 4 )
9 6 .  A  p r a c t i c a l  s p e c t r o s c o p l c  a n d  t h e o r e t i c a l  a p p r o a c h  t o  s t u d y  t h e  e l e c t r o c h r o m i s m
i n  m o l e c u l a r ・ b a s e d  m a t e r i a l s :  t h e  c a s e  o f  f a m i l y  o f  d e n d r i m e r l i k e  p o l y ( 6 -
a z u l e n y l e t h e n y D b e n z e n e s .  J .  c a s a d o ,  R .  R  o r t i z ,  J .  T .  L .  N a v a r r e t e ,  S . 1 t o ,  a n d  N .
M o r i 始 , 1  P h y s .  c h ι " 1 .  B  I 0 8 , 1 8 4 6 6 3 - 1 8 4 7 1 ( 2 0 0 4 )
97.アズレン環の特性を活かした有機機能性物質の創出,伊東俊司,森田
久保貴弘,有合化,62 (8),766-フフフ(2004).
98Azulene・substituted aromatic amines. synthesis and amphoteric redox behavior
OfN,N・di(6・azulenyD・つ・toluidine and <7,<r, N, N、tetra(6、azulenyD、つ、
Phenylenediamine and their derivatives. S.1to, T Kubo, N. Morita T.1koma, S.
Tero・Kubota, J. Kawakami, and A. Tajm,10智. chι?π.7α 2285-2293 (2005)
99. synthesis and properties ofhexakis(6-odyl-2・azulenyDbenzene as a multielectron
redox system with 11quid crystaⅡlne behavior. S.1to, M. Ando, A. Nomura, N
Morita, C. Kabuto, H. Mukai, K. ohta, J. Kawakami, A. Yoshizawa, and A. Tajiri,ノ.
0?宮. chι?π.,70,3439-3449 (2005)
100. Reaction of 2H・cyclohepta [h] furan・2-ones with pyridinium salts of
trifluoromethanesulfonic anhydride. N. Morita, T Matsuki, M. Nakashima,
Masashi; T. shoji, K. Toyota, K. Kikuchi, and s.1to, Hιte?・ocydιS,69,119-122
(2006)
101. synthesls, stabilities, and redox behavior of mono、, di、, and tetracations
Composed of dia・azulenyDmethy1山m units conneded to a benzene Ting by
Phenyl・ and 2・thienylacetylene spacers. A concept of a cyanine・cyanine hybrid as
a stabili2ed electrochromic system. S.1to, K. Akimoto, J. Kawakami, A. Tajiri, T




Synthesis of heteroarylazulenes: transition meta] free coupling strategy of
azu]ene with heterocydes. T shoji, R. Yokoyama, S.1to, M' watanabe, T Toyota,
KOZO; M. Masafumi; and N. Morita, Tetrahedron LetterS 48(フ),1099-1103(2007).
103Syn血esis of 5・heteroarylazu]enes: first selective electrophilic substitution at the
5・position of azulene. T shoji, S.1to, M. watanabe, K、 Toy0ね, M. Yasunami, and
N. Modta,7bhahιdル%ιιtt.48a7),3009-3012 (2007)
104. The nove】 transition metalfree synthesis of l,1'、biazu]ene. T. shoji, S.1to, K
Toyota, M. Yasunami, and N. Morita, Tetrahedron Lett.48(29),4999-5002 (2007).
105. A novel approach t05,5'・diisoproply・3,3'・bi・2H、cydohepta[b]furan、2-one, N
Modta, J. Higashi, K. okada, T shoji, K. Toyota, M. watanabe, M. Yasunami, S
Kikuchi, and s.1to, Hιtιア0gdιS,73,237-240 (2007).
1 2
1 0 6 .  s y n t h e s i s  a n d  r e d o x  b e h a v l o r s  o f  l ・ a z u l e n y l  s u l f i d e s  a n d  e 丘 i c i e n t  s y n t h e s i s  o f  l , 1 '
、 b i a z u ] e n e s ,  T a k u  s h o j i ,  J u n y a  H i g a s h i ,  s h u n j i l t o ,  K O Z O  T o y o t a ,  T o y o n o b u  A s a o ,
M a s a f L l m i  Y a s u n a m i ,  K u n i h i d e  F u j i m o r i ,  a n d  N o b o T U  M o r i t a , 五 郡 ? : 1 0 ア g  c h ι " 1 . ,
1 2 4 2 - 1 2 5 2  ( 2 0 0 8 )
1 0 7
S y n t h e s i s  a n d  l n t r a m o l e c u l a r  p e r i c y d i z a t i o n  o f  l ・ A z u l e n y l T h i o k e t o n e s
S h u n j i l t o ,  T e t s u o  o k u j i m a ,  s h i g e r u  K i k u c h i ,  T a k u  s h o ] 1 ,  N o b o T U  M o r i t a ,
T o y o n o b u  A s a o ,  T a d a a k i l k o m a ,  s h o z o  T e r o ・ K u b o t a ,  J u n  K a w a k a m i ,  a n d  A k i o
T a j M , 1 0 智 .  c h ι 祝 . , 7 3 , 2 2 5 6 - 2 2 6 3  ( 2 0 0 8 )
1 0 8 .  s y n t h e s i s  a n d  r e a c t i v i t y  o f  3 、 m e t h y l s u l f i n y l - 2 H ・ c y d o h e p t a  [ b ]  f u r a n ・ 2 - o n e s .  J .
H i g a s h i ,  K .  o k a d a ,  T .  s h o j i ,  K .  T o y o t a ,  M .  w a t a n a b e ,  M .  Y a s u n a m l ,  S .  K i k u c h i ,  S
I t o ,  a n d  N .  M o r i t a ,  H ι t ι ア 0 c y d ι S , 7 6  ( 1 ) , 7 5 9 - フ 7 0  ( 2 0 0 8 )
1 0 9
S y t l t h e s i s ,  p r o p e r t i e s ,  a n d  r e d o x  b e h a 珂 o r  o f m o n o ・ ,  b i s ・ ,  a 1 1 d  t r i s  [ 1 , 1 , 4 , 4 , ・ t e t r a c y a 1 1 0 ・
2 、 ( 1 、 a z u l e n y D 、 3 、 b u t a d i e n y l ]  c h r o m o p h o r e s  b i n d i n g  w i t h  b e n z e n e  a n d  t h i o p h e n e
C o r e s ,  T  s h o j i ,  S . 1 t o ,  K .  T o y o t a ,  M .  Y a s u n a m i ,  a n d  N .  M o h t a ,  c h ι " 1 . ・ A  三 記 χ  1 , 1 4
( 2 7 ) , 8 3 9 8 - 8 4 0 8  ( 2 0 0 8 )
6
そ の 他
1 1 0 . α 、  a n d  β 、 R e a r r a n g e m e n t  p r o d u c t s ,  b e n z o y l p y r i d i l t r i p h e n y l p h o s p h o n i u m  m e t h y ・
I i d e s  a n d  p h e n y l 、 e t h y n y l p y r i d i n e s , 丘 o m  p y r i d i n e N ・ o x i d e s  a n d  p h e n y ] e t h y n y l t r ゆ
h e n y l p h o s p h o n i u m  B r o m i d e .  N .  M o d t a  a n d  s . 1 .  M i 1 1 e r , ノ . 0 智 .  c h ι 祝 . , 4 2 , 4 2 4 5 ・
4 2 4 8  a 9 7 フ )
1 1 1
S y n t h e s e s  w i t h  e t h y n y l p h o s p h o n i u m  s a l t ;  n u d e o p h i l i c  a d d i t i o n s  t o  p h e n y l ・
e t h y n y l t r i p h e n y l p h o s p h o n i u m  b r o m i d e .  N .  M o r i t a ,  J .  J .  D i c k s t e i n ,  a n d  s '  1 .  M i Ⅱ e r ,
I  c h e 1 ア 1 .  S ω . ,  p e ア h i ? 1  r 1 4 π S . 1 , 2 1 0 3 - 2 1 0 6  ( 1 9 7 9 ) .
1 1 2 .  A n  i m p r o v e d  m e t h o d  f o r  p r e p a r i n g  d i m e t h y l  c y d o h e p t a ・ 1 β , 5 ・ t r i e n e ・ 3 , 4 ・
d i c a r b o x y l a t e ,  M .  o d a ,  S .  H a y a s h l ,  S .  Z U O ,  R .  M i y a t a k e ,  S .  K u r o d a ,  N .  M o r i t a ,  a n d
T  A s a o ,  s y π t h ι h ' C  C 0 1 π 抗 解 π . , 3 1 ( 3 ) , 2 8 7 - 3 9 3  ( 2 0 0 1 )
1 1 3 .  s u b s t r a t e  s p e d f i c i t i e s  o f  m e d i u m - p r e n y l c h a i n  e l o n g a t i o n  e n z y m e s ,  h e x a p r e n y l ・
a n d  h e p t a p r e n y l  d i p h o s p h a t e  s y n t h a s e s .  M .  N a g a k i ,  K .  K u w a h a r a ,  K .  K i m u r a ,  J
K a w a k a m i ,  Y .  M a k i ,  S . 1 t o ,  N .  M O T i t a ,  T .  N i s h i n o ,  a n d  T .  K o y a m a , ノ .  M 0 1 ι C 1 ι 1 α ? '
C a t a l y s i s  B :  E π Z ツ 祝 α t i C  2 2 , 9 7 - 1 0 3 , ( 2 0 0 3 ) .
114.1mproved preparative method for l,2・diaryl-3,4・diphosphlnidenecyclobutenes and
its application to the studies of l,2・bis(arylthienyD・3,4・dゆhosphinidenecyclo・
butenes. K. Toyota, K. HOTikawa, R. S. Jensen; K. omori, S. Kawasaki, S.1to, M.
Yoshifuji, and N. Morita, B1ι11.' chι??1. Sω.ノ'αつπ.,80(8),1580-1586 (2007)
115Facile B+2] dimerization and formal dehydrogenative coupling mode of a
Cyanophenyゆhosphaa11ene. S.1to, S. Hashino, N. Morita, M. Yoshifujl, D. Hirose,
M. Takahashi, Y Kawazoe.?をhahιd扣π 63(41),10246-10252 (2007).
116. preparation of l,4・bis(2・ethynyl-3・thienyDbenzenes as versatile spacers for
Connection of heterocydes. K. Toyota, Y. Goto, K. okada, and N. Morita,
Heteア0cydιS 71(1の,2227-2236 (2007)
117Poly(biradicals): oligomers of 1β・dゆhosphacydobutane・2,4・diyl units. S.1to, J.
Miura, M. Yoshifuji and A. J. Arduengo,111. AπgιW. chι?11.111t.三d.47 (34)
6418-6421 (2008)、
13

